The insights of Kittler and Weiser offer different but reinforcing versions of the disappearance of software in a world of computers. Both recognize that profound cultural changes of the last two or three decades can be credited to the impact of computing, so much so that software has become ubiquitous, even "invisible." The notion that computers have taken over our lives had already become fairly commonplace in the 1990s, but at a deeper level, Kittler and Weiser identified transformations that had become sources of malaise to some and exhilaration to others; future historians may regard both as fundamental aspects of our civilization and see both as centered on the notion that the media of our culture, whether text or technology, are no longer found in its material traces but rather in the imperceptible, the virtual, and the invisible-in short, in software.
My topic today is the challenge these historians will face in documenting cultural and technological changes that by their very nature have transformed the substance of historical documentation and radically altered the conditions of its preservation. For the most part, I
will concentrate on the cultural medium of this transformation -software -and its history.
By software, let it be understood that I am using the term loosely to include not just code and executable programs, but also digital media dependent on software, and, at times, computing generally. I will also comment here and there on the changes that efforts to preserve the history of software may impose on institutions such as libraries, archives, and museums.
My Stanford colleague Tim Lenoir has written that he is "intrigued by the notion that we are on the verge of a new renaissance, that, like the Renaissance of the fourteenth and fifteenth centuries, is deeply connected with a revolution in information technology." He describes the transformation of our times as "heralding a posthuman era in which the human being becomes seamlessly articulated with the intelligent machine." 4 Some of you in this audience might be more comfortable with the "printing revolution in early modern
Europe," the title of Elizabeth Eisenstein's now famous book, than you are with the notion that texts, technology, and even humanity have become dependent upon, even integrated with, computer-based information technologies. On the other hand, who can better appreciate the intellectual issues raised by profound transformations of media than you, the historians and conservators of print and manuscript culture?
In my brief tour through some of the pitfalls and possibilities in building software history collections, I will begin with a short introduction to the history of software as a medium and describe a few characteristics of software that are likely to be important in historical perspective. From this wobbly ledge, I will dive into the turbulent sea of problems that obscures the potential treasure of historical software collections. After drying off with a
few examples of what has nonetheless been accomplished thus far, I will finish this talk with a cold shower by considering how providing access to these collections will raise organizational issues for archives, libraries, and museums.
The History and Historiography of Software
In light of the dependence of software on hardware, we should not be surprised that most histories of the software industry begin with their separation. 5 The short version of this story takes off from the announcement by IBM in June 1969 that it would un-bundle the provision of software from the sale or lease of its computer systems. In other words, until 1969 most software came bundled with computer hardware systems, the very industry dominated by IBM. Not that independently developed and marketed software was completely unknown, but it was largely limited to special-purpose applications or academic projects. has not yet been written, but when it is, its author will face the task of synthesizing a rich and variegated history extending beyond the internal development of code, languages, and protocols.
The Difficulties of Collecting Software
These brief remarks on the history of software merely set the stage for considering the difficulties -some would say the impossibility -of collecting software. Archivists, librarians, curators, and historians today face the daunting task of documenting strands of software history such as those briefly noted above, including their cultural impact, and providing source materials for studying them. In the first instance, this means sifting through the virtual mountain of electronic media and information that has grown around us in the last three decades. Of course, there is more to it than that. The expenditure of resources to create archives of software is difficult to justify without first considering how historians ten or a hundred years from now might reflect upon this ubiquitous but invisible technology, as well as speculating how they might have access to it. The emancipation of software production from the closed and bundled world of computer engineering since the 1970s has rapidly accelerated our dependence on software, increasing not only our interest in its historical development but also our awareness of the evolving nature of information resources and storage. The new developments of the last quarter-century, including personal computer technology, graphical interfaces, networking, productivity software, electronic entertainment, the Internet, and the World Wide Web, have expanded the use of software and profoundly altered the discourse of software history, while at the same time delivering an astonishing potential wealth of electronic data for historical analysis.
Future historians of the last three decades are sure to study the dizzying rate of change in the uses of software for supporting new media of communication, entertainment, and information management. Recall that the research of Engelbart, Nelson, and others established the computer as a communication machine and reversed its prior meaning as primarily a calculation engine. This monumental expansion of the nature of software has been followed by convergences of media and software technology that will push software historians into nearly every medium of entertainment, art, story-telling, and information management. Software has become many things to many people, occupying the work, leisure, and creative time of millions of non-programmers as well as software designers.
The broader social and cultural impact of computing will -if it has not alreadyrevolutionize all cultural and scholarly production. It follows that historians (not just of software and computing) will need to consider the implications of this change, and they will not be able to do it without access to our software technology and what we did with it.
Software and digital information have begun to rival printed materials, visual media, and manuscripts as primary sources in many fields of inquiry, while writers, artists, musicians, game designers, and even historians work productively in the media of computing.
Often, every trace of these activities, save our memory of them, has been born This web link in this sentence led to a completed eBay auction, from which I learned the price of the article ($14.50) and that the winning bidder was aleonard, presumably Andrew could be found on the salon.com website. 9 A moment's of further browsing, and I found the article at salon.com. In other words, this article was written, photographed, sold, and published without a single "written," or paper, trace. 10 A loosely knit group of archival repositories and, just as important, an evolving set of principles and practices emerged out of archival research and projects like the JCAST report.
Guidelines for appraisal of records and documentation strategies set the stage for projects.
By the late 1980s, the first published guides to collections in the history of computing meta-data packaging, and the preservation of hardware, techniques currently at the center of contention among museum curators, archivists, and librarians about best practices for longterm preservation of digital documents. While there is great potential for useful work, say, in emulator development, our point is that even in the absence of a final verdict on these strategies, it is still possible to create useful software history resources that can be preserved.
Institutional Issues
Although had to respond to the needs and interests of an ever enlarging body of actual and prospective users." Raymond's view is that individual scholars continue to favor the ideal of a "personal cabinet of curiosities" finely tuned to specific research, an ideal that considers format of artifacts and media as irrelevant, while stressing content. This was the "undifferentiated past" that these institutions hold in common. 16 The often synonymous usage of "Special Collections" and "Rare Books and
Manuscripts" as designations of library programs will change as a result of collections of digital media and software. This will be a permanent change, and we cannot expect the traditional Special Collections community to come up with all the solutions for preserving texts and other cultural artifacts of the age of ubiquitous computing. One possible approach to solving problems will be a new functional consolidation of media collections, digital libraries, and software archives. The creation of such cabinets of media curiosities would assemble specialists in curatorial domains that are now separated, while cutting off the uncontrolled extension of established departments of special collections to digital materials and refocusing their attention on the venerated realms of rare books and manuscripts. Still, as Swade has noted in his writings on collecting software, it is tempting to lay aside theoretical problems of proper custody for software and worry instead about the work. The conundrum here is that while the relationship of software to hardware, its storage on physical media, or its association with artifacts such as disks, computers, and boxes, might lead one to think of software as fit for the museum, requirements of scholarly access such as identifying and locating sources, standards of indexing and meta-data creation, and maintenance of collections for retrieval and interpretation seem more in line with the capabilities and programs of libraries and archival repositories. In short, ad hoc decisions about curatorial responsibility may well have long-term implications for future scholarly work.
Kittler's admonition that "there is no software" provides little relief to archivists and librarians who have discovered that there is more of it than they can handle. And yet, the separation of physical media from content offers at least a glimmer of hope that the hard work of software history might be accomplished through a mixture of revised organizational
